To more fully characterize the sickness response in young (3 mo) and older (24 mo) rats, we measured core body temperature (CBT), activity level, and body weight changes for 7 days following a peripheral immune challenge with Escherichia coli. CBT increases were delayed and blunted during the 12 h following infection in older rats. Indeed, in aging subjects the initial response was hypothermia, but this was followed by a significant and prolonged elevation in CBT lasting 3 days. Young rats, in contrast, generated a rapid and robust CBT elevation lasting just over a day. Activity level was significantly reduced only on the day of E. coli administration in both young and older rats. Body weight loss was equivalent in both age groups one day after E. coli administration, although there was a trend for older rats to continue losing more weight across the next 6 days than in young rats. This is the first study to examine CBTs in young and older rats for a protracted amount of time, thereby revealing that aging rats do have an exaggerated, albeit delayed, fever which is in keeping with other exaggerated sickness behavioral responses observed in aging rodents.
Introduction
An immune challenge with either LPS or Escherichia coli produces a potentiated and prolonged pro-inflammatory response in the brains of aged rodents (Barrientos et al., 2009; Foster et al., 1992; Godbout et al., 2005; Huang et al., 2008) . Pro-inflammatory cytokines (e.g., TNFa, IL-6, and IL-1) within the brain stimulate all aspects of the constellation of behaviors referred to as the sickness response (Dantzer et al., 1998) . These behaviors include fever, decreased food/water intake, decreased motor activity and social interaction, and deficits in cognition (Dantzer et al., 1998; Hart, 1988) . This pattern is thought to be adaptive. Fever is often viewed as the critical change as it serves as a primary host defense response against the replication of bacterial and viral pathogens (Hart, 1988; Kluger, 1991) . At least some of the behavioral alterations function to facilitate the efficiency of fever, conserving vital energy resources for use in elevating core body temperature (CBT) (Hart, 1988) . Decreased locomotor activity, decreased social exploration, anorexia (Godbout et al., 2005; Huang et al., 2008) , and long-term memory impairments (Barrientos et al., 2009 (Barrientos et al., , 2006 have been shown to be exaggerated and/or prolonged in aging rodents following an immune challenge, compared to younger cohorts. These exaggerated sickness behaviors are concordant with the exaggerated pro-inflammatory response found in the brain of aging animals. In contrast, increases in CBT in response to a peripheral immune challenge, have been repeatedly shown to be blunted or absent in aging rodents (Buchanan et al., 2008; Foster et al., 1992; Miller et al., 1991; Scarpace et al., 1992) . These findings are obviously inconsistent with the exaggerated proinflammatory profile and sickness behaviors of aging rodents. However, a common element in all of the reported studies was that CBT was measured for no longer than 12 h following the challenge. It seemed possible that even though CBT changes in aging animals might be blunted initially, that nevertheless fever might still be more prolonged. Because fever has been assigned such a critical role in the sickness pattern this issue is worthy of resolution. To more fully characterize the sickness response in young and aging rats, we measured CBT, activity level, and body weight changes for 7 days following an E. coli infection.
Subjects
Subjects were male F344 Â BN F1 rats obtained from the National Institute on Aging (Bethesda, MD). Older rats (n = 5) were 24 mo old and weighed 609 g (±5.47 SEM). Young rats (n = 7) were 3 mo old and weighed 342 g (±7.78 SEM). All rats were housed individually in cages (52L Â 20W Â 21H, cm). The animal colony was a dedicated room that was only used for one fever study at a time. The experimenter was the only person to enter the room and did so only once a day, at the same time every day, to minimize stress-induced fevers. The colony was maintained at 22 ± 1°C on a
